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CHAPrER I 
INTRODUCTION 
Significance of the Study 
Motor .performance is dependent upon many complex influences, 
but basic to excellent motor performance is the factor of power. 
Power is defined as the produc! of strength times the speed of muscle 
contraction. Increased strength results in the ability to apply more 
1 
force and thereby contributes to power. 
If all other factors remain equal, greater strength often 
results in better performance. In some athletic events, strength is 
the primary contributor and is, therefore, fundamental to excellence 
in those events.2 
With the continual improvement of play in girls' basketball, 
the participants will need to be accurate outside shooters. The 
investigator felt that one factor that might hinder girls from being 
accurate outside shooters was the lack of strength to get the ball to 
the basket. 
}~y coaches wonder what possible techniques may be used to 
help improve the accuracy of their outside shooters in shooting the 
one-hand set shot. The intent of this study was to detennine ff an 
lcla~~e R. Jensen and A. Garth Fisher, Scientific Basis of 
Athleti~ Conditioning (Philadelphia: Lea & Febiger, 1972), p. 67. 
ZJensen and Fisher, P• 67. 
• 2 
increase in strength contributed to an improvement in the accuracy of 
shooting the one-hand set shot from 9, 15, and 21 feet from the basket 
0 
and at an angle of 90 to the basket. 
Statement of the Problem · 
I 
The purpose of this study was to determiQe the effects of a 
progressive weight training program, a weight training program and 
shooting, and a shooting program for college women upon the accuracy 
of shooting the one-hand set shot from distances of 9, 15, and 21 feet 
at an angle of 90° to the basket. Strength of the legs and shoulder 
girdle was also invest.igated. 
Hypotheses 
1. There is no significant difference among the three 
exp~rimental groups and a control group in accuracy of shooting the 
0 
one-hand set shot from 9, 15, and 21 feet at an angle of 90 to the 
basket after a five week treatment period. 
2. There is no significant difference among the three 
experimental groups and a control group in leg strength and shoulder 
girdle strength after a five week treatment period. 
3. There is no relationship between change in shoulder or 
leg strength and change in accuracy. 
Delimitation and Limitations 
1. This study was limited to 35 volunteer female students 
enrolled at South Dakota State University. 
2. Players on the women's intercollegiate basketball team 
were not eligible to participate in the study. 
3 
3. The subjects continued participation in the women's 
intramural program. 
4. All groups continued participation in their regular 
physical education basic instruction classes; however, the subjects 
were not enrolled in any strenuous activities such as gymnastics, 
body mechanics, or courses which would increase their leg or shoulder 
girdle strength. 
Definition of Terms 
One-hand set shot. A shot, which a player attempts from a 
non-moving position on the court, that has a shooting action of a 
push initiated by the extension of the shooting arm.
3 
Repetition. The performance of a single exercise or movement 
from the start through its full range and back again to the starting 
4 
point. 
Set. The number of groups of repetitions of a particular 
5 exercise done without rest. 
Strength. The capacity of muscles to exert force or their 
6 
ability to do work against a resistance. 
Weight Training. A series of resistance exercises performed 
3Kenneth D. Miller and Rita Jean Horky, Hodern Basketball for 
Women (Columbus, Ohio: Charles E. Merrill Publishing Co., 1970), 
PP• 35-36. 
4 Robert Sorani, Circuit Training (Dubuque: Wm. C. Brown Co., 
1966), i>· 66 
5carl E. Klafs and M. Joan Lyon, The Female Athlete (St. 
Louis: The C. V. Hosby Col, 1972), p. · lo7. 
6Klafs and Lyon, P• 107 
with progressively increased resistance to develop strength and 
7 
endurance of the muscle groups so exercised. This term is 
synonymous with progressive resistance exercise. 
7Klafs and Lyon, p. 106. 
4 
CHAPI'~R II 
REVIEW OF RELATED LITERA'rURE 
A search of literature revealed a number of studies on 
progressive weight training in relationship to strength and accuracy 
of men, but few studies have been completed using women for subjects. 
•~ny women are concerned that weight training might result 
in the development of muscle bulk that is unfeminine in appearance. 
Appropriate conditioning builds strong bodies, yet enhances a woman's 
femininity and emphasizes a man's masculinity. This is what a sound 
1 
conditioning program should and will accomplish. Ulrich su~arized 
her beliefs concerning wonen in sports as follows: 
It is likely that sexual differences--
· biological and cultural--will continue to 
determine the particular form that sports 
and other physical activity programs for 
women will take. The S?ort programs for 
women in the American society will continue 
to be "feminine" as long as it is partic-
ipated in, directed by, and needed for 
women. 2 
Miller and Horky made this comment about strength: 
Strength is a physical quality .which 
can be improved readily by the typical girl 
athlete if she is motivated to do so. ~~ 
1Mary Jo Reiter and Nancy Cato Dvna~ic Posture and 
Conditioning for Women (Minneapolis: Burgess Publishing Company, 
1970), p.8 
2 Celeste Ulrich, ''Women and Sport" edited by Warren R. Johnson · 
Science and Hedicine of Exercise and Soort (New York: Harper & 
Brothers Publishers, 1960), P• 508. 
increase in strength w~ll improve any girls' 
performance level •••• 
Carpenter studied the relationship between strength and power 
as {actors influencing the athletic performance of college women. 
She concluded that if girls desire to acquire athletic proficiency, 
they should concentrate upon developing the requisite st~~ngth, speed 
and skill necessary to the performance of the athletic event in which 
h f 
4 ._ 
t ey are going to per orm. 
The effect of a progressive weight training program on arm 
and leg strength, resting heart rate, body adipose tissue, and 
selected body measurements of college freshman women was studied by 
Larson. An increase in strength development resulting from a 
progressive weight training program was indicated in the study. 5 
Hinton and Rarich conducted a study on the correlation of 
Rogers' Test of Physical Capacity and Cubherley and Cozen's 
Measurement of Achievement in Basketball. Sixty-four college women 
at the University of Wichita were used as subjects. The results 
Women 
P• 22. 
3Kenneth D. }uller and Rita Jean Horky, Modern Basketball for 
(Columbus, Ohio: Charles E. Merrill Publishing Co., 1970) 
4 
Aileen Carpenter, "Strength, Power and Femininity as Factors 
Influencing the Athletic Perfonnance of College Women." Research 
Quarterly 9:125, May, 1938 
Svicky L. Larson, "The Effect of a Progressive Weight Training 
Program on Arm and Leg Strength, Resting Heart Rate, Body Adipose 
Tissue, · and Selected Body Measurements of College Freshman Women. 11 
(unpublished Master's thesis, South Dakota State University, Brookings 
1967) 
6 
showed a .550 correlation between basketball achievement and arm 
6 
strength. 
The effect of weight training on leg strength, sprinting 
speed, and leg power of college women was studied by Funk. The 
results of this study showed that the weight training program used in 
7 the study did significantly improve leg strength. 
Kaberna studied the effect of a progressive weight training 
program for college women on selected basketball skills. She had an 
experimental group participate in a five-week progressive weight 
training program._ The weight training exercises were the bench press 
and military press. Pre-tests and post-tests were administered to 
determine the subjects' leg and should~r strength, accuracy of front 
and side one-hand set shot, and accuracy and speed of the chest pass. 
When comparing the experimental group and control group, the weight 
training was an effectiye . method . o~ increasing strength ~·0. ~pper ,.;.~s 
and shoulder ·girdle. There l-ras no effect on the accuracy of the front 
and side shot. There was a significant difference in the release of 
ball time and true speed of the ball in executing the chest pass but 
6Evelyn A. Hinton and Lalvrence Rarich, "The Correlation of 
Rogers' Test of Physical Capacity and Cubberley and Cozen's 
t-ieasurement of Achievement in Basketball, 11 Research Quarterly 11:58 
October, 1940. 
7Kathleen A. Funk, "The Effect of \-Ieight Training on Leg 
Strength, Sprinting Speed, and Leg Power of College Women.'' {unpub-
lished project, South Dakota State University, Brooking, 1973) 
7 
8 
no difference in the accuracy and total performance time of the chest 
8 pass. 
Hooks, in a study with male subjects, concluded that general 
muscular development in the arms and shoulders was necessary for ball 
control. 
Much has been said about the need for strength 
in the arms and shoulder to maintain control of the 
ball. No specific muscle groups are indicated in 
this area, however, because all of the muscles must 
be well developed in order to steady the arms for 
accurate shooting. The extensors of the arms and 
shoulders actually carry the ball high for the shot, 
but arm flexors furnish the force to bring down a 
rebound and control it afterwards. General muscular 
developmen9 in arms and shoulders is therefore 
necessary. 
Berger found that increased strength often means better 
control. Three different groups of males participated in three 
different training programs--weight training, shooting, and basketball 
skills (not shooting). The weight training and shooting groups 
improved in shooting accuracy at long distances (25 feet) whereas 
those in the basketball skills group did not improve significantly. 
He concluded that when shooting a basketball, greater strength will 
give better ball control, _especially when shooting at long distances. 10 : 
8Karen :t-1ae Kaberna, "The Effect of a Progressive \-leight Train-
ing Program for College Women on Selected Basketball Skills" (unpub-
listed :t-~ster's thesis, South Dakota State University, Brookings, 1968) 
9Gene Hooks, Aoplication of Weight iraining to Athletics 
(Englewood Cliffs, New Jersey: Prentice-Hall, Inc., 1962), P• 140. 
10 Richard A. Berger and C. Coppedge "The Effects of Strength 
Improvement on Basketball Shooting Accuracy 11 · Publication pending in -
Journal of Hotor Behavior as cited by Berger in Development of Speed 
Coordination and Accuracy Through Strength Training." Athletic 
Journal 53:21, Oct. 1972. 
9 
. Clifton studied the effect of weight training upon the 
accuracy in shooting field goals in basketball using male subjects. 
He found that participation in a weight .training program did not 
influence the accuracy of basketball players in the shooting of field 
goals.~1 
Hooks found in ·numerous experiments conducted with male 
subjects concerning weight lifting and basketball skills, and in some 
instances, weight .training programs and bas~etball skills, that the 
12 
improved strength had no effect on shooting accuracy. 
In a study using male subjects, Coppedge investigated shooting 
accuracy at 15, 20, and 25 feet, shooting at angles of 45, 90, and 
135 degrees from the basket before and after a ten-week period. The 
subjects all participated in a basketball game and then participated 
in either a weight training program, shooting set shots, or basketball 
drills. He concluded that an improvement of strength resulting from 
weight training increased basketball shooting accuracy at 25 feet but 
not at 15 and 20 feet. 13 
11Robert Clifton, "Effect of Weight Training Upon Accuracy in 
Shooting Field Goals in Basketball." (unpublished Master's thesis, 
State University of Iowa, Iowa City, 1955) 
12 Hooks, pp. 136-137. 
13Norman Gerald Coppedge, "The Effects of Strength on the 
Accuracy of Basketball Shooting." (unpublished Master's thesis, 
Texas Technological College, Lubbock, 1967) 
10 
McHaney conducted a study comparing types of exercise for the 
development of strength and its effect on accuracy in teaching 
beginning basketball to college women. Three groups were equated on · 
the basis of age, previous experience, basketball ability, and 
accuracy. One group participated in a shoulder strength development 
program; another group had a general strength development program; 
the third group served as a control group. The results indicated no 
significant differences in basketball shooting accuracy.
14 
The importance of strength of the arm and shoulder girdle in 
15 
relation to basketball shooting \vas studied by Opperman. His 
subjects, \vho were high school boys and girls, were divided into player 
snd non-player groups. Strength tests taken were the grip strength 
and push and pull strength as determined by a dynamometer. Each 
subject, using a two-hand set shot, took a total of ninety shots at 
distances of 10, 15, and 20 feet from the basket. Arm and shoulder 
strength was found to have no significant correlation to shooting 
ability. 
Allen investigated the relationship of strength and fatigue 
16 
to accuracy in shooting free thro,vs in basketball. His results 
l4Jeannine McHaney, "The Development of Shoulder and Arm 
Strength and Its Effect Upon Accuracy of Long Distance Shooting in 
Girls 1 Basketball" (unpublished l-1aster's thesis, Arkansas State 
College, Conway, 1966) 
15Frank Oppennan, "A Study of Shoulder Strength Relating to 
Basket Shooting." (unpublished Master's thesis, State University of 
Iowa, Iowa City, 1948). 
16Frank E. Allen, '~he Relationship of Strength and Fatigue to 
Accuracy in Shooting Free Thrmo1s in Basketball." (unpublished Master's 
thesis, State University of Iowa, Iowa City, 1954) • · 
revealed a fatigued player who had participated in a weight training 
program was more accurate in shooting free throws than was a 
fatigued player who had not participated in such a program. 
11 
CHAPTER III 
METHODS & PROCEDURES 
The purpose of this study was to determine the effect of a 
progressive weight training program, a weight training program and 
shooting, and a shooting program on the accuracy of shooting the one-
hand set 'shot at the distances of 9, 15, and 21 feet. Strength of 
the legs and shoulder girdle was also investigated. 
Organization of the Study 
The study was organized into a 2 X 2 factorial design with 
weight training · as one treatment variable and shooting as the other 
variable. The criteria for the study were accuracy and strength. 
Table I shows the research design. 
Table I 
Research Design 
~ Weight 
:~ Yes 
No 
Shoot in 
Yes Group A Group B 
flo Group C Group D 
A shooting test was first administered to the experimental 
groups on January 18 and 21. The control group took the test on 
13 
January 25, 1974. The test consisted of 20 one-hand shots each at 
distances of 9, 15, and 21 feet, at an angle of 90° to the backboard. 
Following the shooting accuracy test, the subjects were tested on leg 
and shoulder girdle strength. Leg strength was measured to the 
nearest 20 pounds by a maximal lift on the leg press station of the 
Universal Gym located in the weight training room of the Health, 
Physical Education, and Recr~ation Center. Shoulder strength was 
measured to the nearest 10 pounds by a maximal lift on the bench press 
station employing the same equipment (Universal Gym). (Raw data 
Appendix B). 
On the bases of the initial accuracy test, the investigator 
listed in rank order the total number of set shots made by each of the 
27 subjects. Employing the rank order method, the 27 subjects were 
divided into three groups. The three groups \o~ere then randomly 
assigned treatments by us,e of the "pill box" method. A fourth group 
(control group) consisted of eight subjects who volunteered from a 
basic instruction class and participated only in the pre- and 
post-tests~ 
The length of the treatment period was five weeks with treat-
ment given three times a week. The training program was from January 
21, to February 25. The program was run at 7:30 a.m. Hond.ay, 
Wednesday, and Friday mornings in the weight training room and Frost 
Arena of the Health, Physical Education, and Recreation Center at 
South Dakota State University. 
Source of nata 
Subjects for this study were thirty-five volunteer women 
• n11TU n.llKnTA -"TATE UNlVE_RSlTY LlBRARY 
14 
students enrolled in the basic instruction program of physical 
educa~ion at South Dakota State University during the spring semester 
of the 1973-1974 school year. Twenty-seven subjects were enrolled in 
an experimental design class. They did not participate in any other · 
physical education classes. Their responsibility in the experimental 
design -class was to cooperate and participate in the research study. 
The other eight subjects were volunteers from an archery basic 
instruction class. 
After it was learned that one subject was enrolled in sw~ing, 
she was dropped from the study because swimming could possibly build 
shoulder and leg strength. Two other members of the study were 
participants but their data were not included for statistical 
analyses as an equal number (8) were needed in each group in the 
factorial design. Therefore one subject was randomly dropped from 
each of Groups B and C before the data were statistically analyzed. 
Administration of the Treatment 
The treatments for the experimental groups were given three 
times a week for all members of each group at the same time. The two 
treatments administered were weight training and shooting. Before 
every training session, each subject conducted her own warm-up period 
of five minutes to stimulate her general body functioning. Suggested 
exercises for warm-up were jumping jacks, hurdler 1 s exercise 
(stretching legs), toe ·touchers, and four count burpees. 
Weight Training 
The Delorme-Wilkins method of progressive resistance 
exercises was followed for the weight training program.. The initial 
weight at which to exercise for each subject in Group A and C was 
determined by her maximum effort in a particular exercise for five 
repetitions. Thereafter, the first set -was 50% of the maximum lift 
for five repetitions; the second set was 75% of the maximum lift for 
five repetitions; and the thfrd set was 100% of the maximum lift for 
five repetitions. 1 
When the subject was able to do the maximum lift for eight 
repetitions, a new maximal lift for five r~petitions was established. 
The subject then performed her exercises at 50%, 75%, and 100% of 
the new level until once again she could do eight repetitions 
and again needed to add weight. Five repetitions were used since 
. Berger found that to develop maximum strength lvithin the. shortest 
period of time, training with three to nine repetitions is the 
2 
optimum number of repetitions to rapidly improve strength. 
The exercises performed in Group A and C in the training 
program were the military press, the bench press, the leg press, leg 
curls, and knee extensions. These exercises were used because they 
were for large muscles groups important in shooting the one-handed 
15 
set shot, namely the quadriceps, hamstrings, pectoralis major, triceps, 
deltoid, and trapezius. These exercises were chosen since one must 
work the specific muscles in which strength is to be developed. 
lclayne R. J~nsen and A. Garth Fisher, Scientific Basis of 
Athletic Conditioning (Philadelphia: Lea & Febiger, 1972), p. 68. 
2Richard A. Berger, "Optimum Repetitions for the Development 
of Strength," Research Quarterly 33:334-338, October, 1972. 
· Significant gains in strength may only be observed from exercised 
3 muscles. The exercises of the weight training program were 
performed in the · following manner on the Universal Gym: 
Military Press. The subject sat erect on a stool 
and pressed the established weight by extending the arms and the 
elbow joint and by flexion at the shoulder joint. This exercise 
was used to strengthen the deltoid, triceps, and trapezius muscles. 
Bench Press= This exercise was also used to 
strengthen the pectoralis major and tricep muscles. The subject was 
16 
supine on the bench, and pressed the established weight for the bench 
press by extending the arms at the elbow joint and by horizontal 
adduction at ·the shoulder joint. 
Leg Press. The subject assumed a sitting position 
at the leg press station and pressed the established weight for the 
leg press by extending the legs at the knee joint and at the hip 
joint. The leg press primarily strengthened the quadricep muscle 
group. 
Leg Curls. The hamstring muscle group was the 
primary muscle group strengthened by this exercise. The subject was 
prone on the bench, and pressed the established weight for leg curls 
placing the back of the ankle under the apparatus and flexing at 
the knee joint. The leg curls were done at the quadriceps-
hamstring exercise station. 
3Jensen and Fisher, p. 68. 
17 
Knee Extensions. The subject sat on the bench at the 
quadriceps-hamstring exercise station. The established weight for 
knee extensions was lifted by placing the top of the ankle under the 
apparatus and extending at knee joint. This exercise was used to 
strengthen the quad~iceps muscle group. 
The treatment was performed in the following sequence: 
knee extensions, bench press. leg curls, military press, and leg 
press. With this order, the same muscles were not exercised in 
repetition. Each exercise was performed in three sets rotating from 
one exercise to another after the completion of one set until three 
sets were completed. 
Shooting 
The shooting was excessive shooting of the one-hand set 
h 0 d 11 dl '1 f t. . . d 
4 
s ot~ ne must ri repeate y unt~ per ec ~on ~s atta1ne • 
The set shots were taken from a stationary position. The 
shooting motion was initiated by the extension .of the elbow and 
flexion of the shooting arm at the shoulder joint. The subjects shot 
25 one-hand set shots at 9, 15, 21, and 27 feet. The set shots were 
taken at a 90° angle to the backboard. Set-shots were taken at 27 
feet to tax the subjects' ability to get the ball to the basket. This 
was an application of the overload principle. The amount of tension 
a muscle must exert to overcome a resistance is the key to muscular 
development. When attempting to shoot from this distance, ··the subjects 
4John W. Bunn, Scientifi·c Princinles of Coo.ching (Englewood 
Cliffs, N.J.: Prentice-Hall, Inc., 1961), P• 85. 
had to overexert their arm muscles; thus, there was an overloading 
of their arm muscles. 5 
Grouo A. Experimental group A had both treatments of the 
design. The subjects first participated in shooting the 25 shots 
at the four distances for a total of 100 ~et shots. Then they 
participated in the weight training program. This procedure allowed 
the coordinating of the strength gains from the weight training into 
the movement patterns· of shooting the one-hand set shot. 
Group B. This experimental group had shooting as it~ only 
18 
treatment. Strength building st.imulus may be provided by hard manual 
6 
labor or vigorous a~hletic performance. 
GronT.l C. The tr~atment for this experir::ental group '~.::.:: the 
same progressive weight training program as group A, but with no 
shooting. 
Group D. This group was the control group. These subjects 
took only the initial and final tests of both accuracy and strength. 
These subjects were from an archery basic instruction course. 
Collection of Data 
The investigator employed the following procedures to acquaint 
the subjects with the study and tests prior to the initial testing: 
1. Presentation of a general overview of the study - . 
followed by questions and answers. 
5cene Hooks, Aoolication of \~eight Training to Athletics 
(Englewood Cliffs, New Jersey: 2rentice-Hall, Inc., 1962), P• 140. 
6Jensen and Fisher, P• 4. 
2. Explanation and demonstration of the techniques for the 
strength and accuracy tests. 
3. · Explanation of scoring in shooting accuracy tests and 
strength tests. 
4. Subje~ts . shot one-hand set shots and worked out on the 
Universal Gym to acquaint themselves with the tests and apparatus. 
Accuracy 
The shooting accuracy tests were given in Frost Arena. The 
scoring sheet used is found in Appendix A, Table 10. 
A pilot study was conducted to determine if the subjects 
would be able to shoot one-hand set shots at 25 feet. This invest-
igation indicated that the average coll.ege women could not get the 
ball to the basket from that distance. After conducting this pilot 
study, considering the search of literature, and talking to experts 
in the field of basketball -coaching, it was felt that the distances 
of 9, 15, and 21 feet would be the area an outside shooter would 
generally take her shots. 
Three distances were used to see if strength was a more 
important factor at 9, 15, or 21 feet, or if strength was equally 
important to all three distances. 
The subjects worked in groups of three. One subject shot 
the set shots; another subject rebounded; and the third subject 
recorded the number of shots made. The subjects rotated every 
10 set shots. When the three subjects had completed the first 10 
set shots at 9 feet, each subject, in the same rotation, then shot 
19 
20 
the remaining set shots at that distance. The same procedure was 
used in shooting the set shots at 15 feet, and again at 21 feet. 
The testing was under the supervision of the investigator at all times. 
The same procedure was followed for both the initial and final 
tests. The differences of scores within individ~als were used for 
analysis. The scores and differences are found in Appendix B, 
Table 12 through 15. 
Strength 
The investigator chose leg and shoulder girdle strength as 
these two factors are accepted as being important in the shooting 
of a basketball. The importance of leg power in shooting was pointed 
out by Sharmin. 
It is very important to use the legs and 
body so that the arm and wrist do not have to 
furnish all th; muscle needed to get the shot 
to the basket. 
Cousy supported Sharmin's views when he stated: 
In shooting set shots, much energy is 
converted to altitude; the remaining force 
required to reach the basket . must come from 
the arms. 8 
The Universal Gym set in the weight training room was used 
for the strength tests. The scoring sheet used is found in 
Appendix A, Table 11. 
7Bill Sharmin. Sharmin on Basketball Shooting. (Englewood 
Cliffs, N.J.: Prentice-Hall, Inc., 1965), P• 40 
8Bob Cousy. Basketball Conceots and Techniques. (Boston: 
Allyn & Baco~, Inc., 1970), P• 39 
21 
The subjects were given the opportunity to become familiar 
with the leg press and bench press on Wednesday, January 16, 1974. 
. . 
At this time they also experimented with the weights to approximate 
their m~~imal lift in both exercises. On the following Friday and 
Monday, the strength tests were administered. The subjects were 
aware of what they could press, based on Wednesday's trials. On 
the test day, the subject performed at the weight she felt capable 
of pressing maximally. If successful on the first trial, a heavier 
weight was tried. If the first trial had been completed with 
relative ease, the weight was increased 20-30 pounds for the bench 
press and 40-60 pounds for the -leg press. If the weight pressed was 
ha~d to co~pletc, the weight was increa3ed only 10 pounds for the 
bench press and 20 pounds for the leg press. If unsuccessful at the 
weight she felt capable of · pressing, the weight was lowered 10-20 
pounds on the bench press and 20-40 pounds on the leg press until 
the subject could perform the exercise. Usually two or three trials 
were required to establish their maximum weight for the leg and bench 
press. At the most, it took the subjects five trials. 
The same procedure Has used in the post-test. The 
investigator recorded all of these scores. The differences of scores 
within individuals were used for analysis. The scores and · 
differences can be found in Appendix B, Table 12 through 15. 
CHAPTER IV 
ANALY5IS AND DISCUSSION OF RESULTS 
Organization of the Data for Analysis 
The analysis of the data for this investigation dealt 
statisticaily with the change in individuals between the initial and 
final tests. The investigator used the two-by-two factorial analysis 
of variance statistical procedures as outlined by Bruning and Kintz 
to determine the F ratios.
1 An F ratio significant at or beyond the 
.05 level of confidence necessitat~d a rejection of the null 
hypothesis. 
Correlations were computed to determine the relationship 
between change in leg or shoulder girdle strength and change in 
accuracy. The statistical procedure follo"1ed to determine the 
relationship was the Pearson product-moment correlation method as 
outlined by Bruning and Kintz. 2 The means and standard deviations of 
the accuracy scores and strength scores are located in Table II. The 
raw data can be found in Appendix B. Table II is on page 24. 
Analysis of the Data 
Accuracy. Tables III, IV, and V show the analysis of variance 
for shooting from 9, 15 and 21 feet. The F ratios for 9, 15, and 21 
feet indicated no significant differences were present among the 
1James L. Bruning and B. L. Kintz. Computational Handbook of 
Statistics (Glenview, Ill.: Scott, Foresman & Company, 1968), 
PP• 27-30. 
2Bruning and Kintz, PP· 153-155. 
Test Test 
Battery 
Shooting 
Distance 
9 Feet 
., •. re 
I.1ost 
15 Feet 2re 
Post 
21 Feet :!?re 
Post 
Strengt'l Pre 
Leg Pres::J :'ost 
Bench Prens Pre 
J...,ost . 
Tah1e II 
Group Means & Standard Deviation 
GROUP A GROUP B GROUP C 
- -
X sd X sd X sd 
10.13 3.44 8.75 3.40 9.88 1.81 
11.75 2.49 10.13 3.27 9.25 1.98 
1.~. 88 3.09 4.50 3.59 4. 50 2.88 
7.63 2. 97 6.75 4.06 s.oo 3.07 
2.63 1.60 2.25 1.91 1.38 1.30 
3.25 1.83 2.85 3.04 2.13 2.23 
210 23.90 180 15.12 190 38. 54. 
238 34.54 183 36.15 223 32.84 
71.3 6.41 62.5 11.65 63.8 9.16 
77.5 8.86 63.8 13.02 73.8 7.44 
GROUP D 
-
X sd 
8.38 2. 62 
8. 38 3.66 
3. so 2.88 
l~. 63 3.50 
.38 • 74 
.38 .52 
223 50.64 
213 57.51 
63.8 10.61 
63.8 13.02 
N w 
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changes in the four groups with respect to shooting, weight training, 
or interac tion of the two variables. 
Table III 
Analysis of Variance for Accuracy at 9 Feet 
Source ss df ms F* 
Total 301.88 31 
Shooting 24.50 1 24.50 2.49 
\-Ieight Training .13 1 .13 .o1 
Shooting X 2-02 1 2-02 • 20 
Weight Training 275.24 28 9.83 
Error 
*F. 05 Cl/28) = 4. 20 
Table IV 
Analysis of Variance for Accuracy at 15 Feet 
Source ss df ms F* 
Total 225.22 31 
Shooting 22.78 1 22.78 3.19 
Weight Training .o3 1 .03 .• oo 
Shooting X 2.54 1 2.54 .36 
Weight Training 199.87 28 7.14 
Error 
*F. 05 (1/28) = 4. 20 
Table V 
Analysis of Variance for Accuracy at 21 Feet 
Source 
Total 
Shooting 
Weight Training 
Shooting X 
Weight Training 
Error 
ss 
126.00 
.s 
1.12 
1.14 
123.24 
df ms 
31 
1 .s 
1 1.12 
1 1.14 
28 4.40 
F* 
.11 
.25 
Leg press. Table VI shows the analysis of variance for leg 
press strength. An F ratio of 10.19 for strength with respect to the 
weight training variable indicated a significant difference between 
25 
weight training and shooting groups beyond the .01 level of confidence. 
According to the mean changes, the gain of +32.5 pounds in leg press 
strength for the weight training group was significantly better than 
the gain of +2.5 pounds in leg press strength for the shooting groups. 
Bench Press. Table VII shoHs the analysis of variance for 
bench press strength. An F ratio of 8.54 for bench press strength 
with respect to the \veight training variable indicated a significant 
difference between weight training and shooting variables beyond the 
.01 level of confidence. According to the mean changes, the gain of 
·~10.0 pounds in bench press strength for the weight training group was 
significantly better than the gain of +1.25 pounds in bench press 
strength £or the shooting group. 
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Table VI 
Analysis of Variance for Leg Press Strength 
Source ss df ms F* 
Total 34887. s· 31 
Shooting 112.5 1 112.5 .13 
Height Training 9112.5 1 9112.5 10.19 
Shooting X 612.5 1 612-5 .68 
Weight Training 25050.0 28 894.6 
Error 
*F. 05 <112B) = 4.2o, F. 05 <1128) = 7.64 
Table VII 
Analysis of Variance for Bench ?ress Strength 
Source ss df ms F* 
Total 1987.5 31 
Shooting 12.5 1 12.5 • 24 
Height Training 450.0 1 450.0 8.54 
Shooting X 50.0 1 50.0 .95 
Weight Training 1475.0 28 
Error 
*F. 05 Cl/28) = 4. 20, F 5 (1/28) = 
7.64 .o 
Correlation. The Pearson product-moment correlation indicated 
that no significant relationship occurred i between· bhe change in· ·leg or 
shoulder strength and the change in accuracy at 9, 15, or 21 feet. 
(Table VIII) 
Table VIII 
Pearson product-moment Correlation* 
9 Feet 
15 Feet 
21 Feet 
*R , (30) = .35 .os 
Discussion of Results 
Leg Press Bench ?ress 
-.07 -.24 
-.03 -.11 
.11 . • o4 
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The results indic3ted that no significant improvement occurred 
in the shooting accuracy among the three experimental groups at any 
of the three distances. These results are in agreement with the 
conclusions of studies completed by Clifton, Hooks, McHaney and 
0 
1,2,3,4 
pperman. Clifton employed a program of l-teight training for 
1Robert Clifton, "Effect of Weight Training Upon Accuracy in 
Shooting Field Goals in Basketball." (unpublished !1aster's thesis, 
State University of Iowa, Iowa City, 1955) 
2G~ne Hooks, .\nnlication of \-1eight Training to 1\thletics 
(Englewood cliffs, New Jersey: Prentice-Hall, Inc., 1962), p. 140. 
3Jeannine HcHaney, "The Development of Shoulder and Arm Strength 
and Its Effect Upon Accuracy of Long Distance Shooting in Girls' Basket-
ball." (unpublished }!aster's thesis, Arkansas State College, Conway, 
1966) 
4 Frank Opperman. "A Study of Shoulder Strength Relating to 
Basket Shooting." (unpublished Master's thesis, State University of 
Iowa, Iowa City, 1948). 
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eight weeks and found that accuracy in shooting field goals was not 
significantly improved. Hooks in his study of weight lifting, or in 
some cases, weight training and basketball skills programs, found 
that improved strength had no effect on shooting accuracy. McHaney 
used ~iffe~ent types of· exercises to develop strength. After six 
weeks of treatment, she found no significant differences in basketball 
shooting accuracy. Opperman found that there was no significant 
correlation between shooting ability and strength. His study dealt 
with high school basketball players and non-players in shooting groups. 
On the other hand, Berger and Coppedge in their studies found · 
that an increase in strength from weight training did significantly 
improve shooting accuracy at 25 feet. 5 ' 6 Berger concluded that when 
shooting a basketball, greater strength will give better ball control, 
especially when shooting at long distances. Coppedge had his subjects 
participate in a basketball game and then in different programs 
including weight training. · It was found that an ._ improvement of 
strength resulting from weight training increased basketball shooting 
accuracy at 25 feet but not at 15 and 20 feet. The investigator also 
noted that both of these studies were using male subjects. Allen 
found that those fatigued players who participated in a weight 
5Richard A. Berger and G. Coppedge, "The Effects of Strength 
Improvement on Basketball Shooting Accuracy" publication pending in 
Journal of Motor Behavior as cited by Berger in "Development of Speed 
Coordination and Accuracy Through Strength Training." Athletic 
Journal 53:21, October, 1972. 
6Norman Gerald Coppedge, "The Effects of Strength on the 
Accuracy of Basketball Shooting," (unpublished Master's thesis, Texas 
Technological College, Lubbock, 1967). 
training program Here more accurate in shooting free thro\-IS than 
those fatigued players to~ho had no weight training. 7 
Leg strength, as measured in this study by maximal weight 
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press-, did show a significant increase in the experimental group which 
had weight training as their treatment. Larson and Funk also found 
a significant improvem.ent in leg strength after a weight training 
8 9 program. ' Larson had her subjects perform eight different exercises 
on the !-farcy Gym during a seven l'leek period. Her subjects 
significantly improved their knee : flexion. A weight training program 
of leg press, leg curls, and knee extensions' covering a five l-leek 
period, significantly improved subjects• leg strength in Funk's study. 
The results of this study indicated that significant improve-
ment in arm strength did occur in the experimental group l-lhich had the 
weight training program as its treatment. Kaberna's study employed a 
i h . . f h b h d . 1 . 
10 
we g t tra~n~ng program o t e enc press an m~ ~tary press. 
The subjects significantly increased their arm and shoulder girdle 
7Frank E. Allen. '7he Relationship of Strength and Fatigue 
to Accuracy in Shooting Free Throl-lS in Basketball." (unpublished 
~fuster 1 s thesis, State University of Iowa, Iowa City, 1954). 
8 Vicky L. Larson, "The Effect of a Progressive Height Training 
Program on Arm and Leg Strength, Resting Heart Rate, Body Adipose 
Tissue, and Selected Body Measurements of College Freshman Homen." 
(unpublished Master's thesis, South Dakota .State University, Brookings, 
196 7). 
9Kathleen A. Funk, '~he Effect of Weight Training on Leg 
Strength, Sprinting Speed, and Leg Power of College. Women." (unpub-
lished project, South Dakota State University, Brookings, 1973). 
lOKaren Hae Kaberna ''The Effect of a Progressive Weight Train-
ing Program for College Wo~en on Selected Bas~etba:l Skills.'_' (unpub-
1 ished }laster • s thesis, South Dakota State Un~vers~ty, Brook~ngs, 1968). 
strength. Research indicates that training Hith rnax·imum or near 
11,12 
maximum loads will result in an increase in strength. 
There was no significant relationship between any change in 
30 
leg or shoulder girdle strength and change in shooting accuracy. This 
was in disagreement with the findings of Hinton and Rarich who found 
a .550 correlation between arm strength and basketball achievement. 13 
Speculations by this investigator as to why the experimental 
groups which increased in strength did not gain in accuracy at any ·of 
the distances, especially at 21 feet are: 
1. Some of the subjects in the experimental group did not 
exert all-out effort. This lack of full co-operation may have been 
due to the fact that the research program '"as run at 7:30 a.m. even 
though the subjects kne'~ this was the time block scheduled for the 
study. Also, the final test was given on the day that spring vacation 
started, and the subjects 1 attitudes to\vard concentration in per-
forming the final test was rather indifferent, in .the investigator's 
opinion. 
2. The gains made in strength may not have been great enough 
11Richard A. Berger, "-Effect of Haximum Loads for Each of Ten 
Repetitions on Strength Improvement." The Research Quarterly, 
38:715-717, December, 1967. 
12Jim Murray and Peter V. Karpovich, Weight Training in 
Athletics (Englewood Cliffs: Prent ice-Hall, Inc., 1956), p. 170. 
13Evelyn A. Hinton and Lawrence Rarich, "The Correlation of 
Rogers' .Test of Physical Capacity and Cubberley and Cozen's Heasure-
ment of Achievement in Basketball," Research Ouarterly, 11:58, 
October, 1940. 
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to effect an improvement in the shooting accuracy of the members of 
the experimental group. 
On the basis of the results of this . study and within the 
limitations of the study, the following conclusions relative to the 
stated . hypotheses were made: 
·1. The null hypothesis stating that the use of a selected 
weight training program and/or a shooting program does not signifi- . 
cantly increase accuracy of shooting set-shots from distances of 
0 
9, 15, and 21 feet from the basket, at an angle of 90 to the back-
board was accepted. 
2. The selected weight training program did significantly 
increase leg and shoulder girdle strength in the experimental group 
which had weight training as its treatment. Therefore, the null 
hypothesis that there would be no significant difference among the 
groups in leg or shoulder girdle strength was rejected. 
3. The null hypothesis was accepted in that there was no 
relationship between change in leg or shoulder girdle strength and 
change in accuracy. 
CHAPI'ER V 
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 
Summary 
The purpose of this study was to determine the effect of a 
progressive weight training program, a weight training program and 
shooting, and a shooting program on the accuracy of shooting one-hand 
set shots at distances of 9, 15, and 21 feet from the basket at an 
angle of 90° to the backboard. Strength of the legs and shoulder 
girdle ~-1as also investigated. 
The subjects incorporated into this study were 32 female 
student volunteers from South Dakota State University. Twenty-four 
subjects were enrolled ~n an experimental design class specifically 
for this research study. The other eight subjects, who made up the 
control group, were volunteers from an archery basic instruction class. 
A weight training program and a shooting program ~-1ere the t\-IO 
experimental variables involved in this study. A two~by-two factorial 
design facilitated the organization of four separate grou?s• On the 
basis of the initial accuracy test, the investigator employed the 
rank order method to divide the tHenty-four subjects into three groups. 
The "pill box" method 'o~as used to randomly assign the treatments for 
the three groups. Group A had as their treatment both the weight 
training program and the shooting program. The treatment for Group B 
was the shooting program. The ~veight training program ~-1as the treat-
ment for Group c. The other eight subjects formed the control Group D 
and took only the initial and final tests. 
The study, including the two testing periods, was completed 
over a period of six weeks beginning January 18, 1974 and ending 
March 1~ 1974. The experimental treatment was three days per week 
for five weeks beginning January 23, 1974 to Feb!llary 27, 1974. The 
initial test~ng for the experimental groups was completed on January 
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18 and 21, 1974. The centro~ group took the test on January 25, 1974. 
The final test was given to all subjects on March 1, 1974. 
The weight training program consisted of five exercises: knee 
extensions, bench press, leg curls, military press, and leg press. 
Three sets of five repetitions were the training dose administered. 
All eY.ercises were performed on the Universal G~. The sho~ting 
program consisted of shooting 25 one-hand set shots at distances of 
0 
9, 15, 21, and 27 feet from the basket, at an angle of 90 to the 
backboard (a total of 100 shots) • . 
The accuracy test was shooting 20 one-hand set shots at each 
0 
distance of 9, 15, and 21 feet from the basket, at an angle of 90 
to the backboard (a total of 60 shots). 
Leg strength was measured by executing a leg press with the 
maximal weigh t the subject could press for one repetition. Shoulder 
girdle strength was measured by performing the bench press with the 
maximal weigh ts the subject could press for cne repetition. The 
strength tests were administered on the Universal Gym. 
Data were collected and recorded in such a manner as to 
provide for the analysis of variance among the subjects• changes 
fr~ the pre-test to the post-test in both the accuracy and strength 
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tests. A correlation was also computed to determine the relationship 
between change in leg or shoulder girdle strength and change in 
accuracy. The .05 level o~ confidence was accepted as the minimal 
level in order for a statistic to be significant. 
Results of the F ratio for the analysis of variance showed 
that both leg strength and shoulder girdle strength increased 
significantly beyond the .01 level of confidence in the weight 
training groups over the shooting groups. No significant differences 
were found among any of the groups for accuracy. The results of the 
correlation analysis revealed no ~ignificant relationship between 
change in strength and change in accuracy. 
Conclusions 
Within the limitations of this study, the following con-
clusions are made: 
1. Accuracy is not improved by either shooting, weight 
training, or a combination of both. 
2. Leg and shoulder girdle strength is improved through a 
weight training program designed for that purpose. 
3. There is no relationship between changes in leg or 
shoulder girdle strength and changes in accuracy. 
Recommendations 
1. A similar study be undertaken involving · five treatment · 
sessions a week. 
2. A similar study be conducted using only skilled basketball 
players as subjects. 
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3. A similar study be conducted in which the subjects of 
the group having both treatments perform one set of exercises in the 
weight training program, shoot one-half of the set shots in the 
shooting program, perform the second set of exercises of the weight 
training, shoot the other half of the set shots, and finish the 
treatment by performing the third set of exercises of the weight 
training program. This procedure would allow a better coordination 
of the strength gains from the "1eight training into the movement 
patterns of shooting the one-hand set shot. 
4. A similar study be undertaken with the shooting program 
set at 15 and 21 f~et from the basket and at various angles to the 
be.sket. 
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Rosemary Dickens 
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Sharon Falk 
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Sheila Headrick 
Ellen Huckins 
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Rita Kyte 
Valborg Kuig:ne 
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Kathy 1-:cCreedy 
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June I?erso 
Jean Rokusek 
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Leslie Smith 
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Rhonda Hhite 
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TABLE IX 
SUBJECT TABLE 
19 
18 
21 
18 
18 
18 
18 
18 
19 
20 
21 
18 
19 
18 
21 
18 
18 
20 
21 
18 
20 
19 
21 
22 
18 
17 
18 
21 
20 
21 
19 
18 
19 
19 
Class 
Freshman 
Freshman 
Junior 
Freshman 
Freshman 
Freshman 
Freshman 
Freshman 
Sophomore 
Sophomore 
Sophomore 
Freshman 
Freshman 
Fresh."'llan 
Senior 
Freshman 
Freshman 
Junior 
Junior 
Freshman 
Junior 
. Freshman 
Senior 
Senior 
Freshman 
Freshr.1an 
Freshman 
Junior 
So?honore 
Senior 
Freshman 
Freshman 
Freshman 
Freshman 
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Name 
A!'PENDL'< A 
TABLE X 
INITIP~ (POST) .\CCURACY TEST 
Shoot at Shortest Distance First!!!! 
10 Shots-rotate-10 shots (1 distance) 
Repeat 
Score 
-
9 
Ft. I I 111111111111111111 I - - 20 
X = Hade 
' . 
15 
Ft. I I I I I II I II I I I I I II II I l -- - 20 - = d~ss 
21 
Ft • I I I I I I I I I II I I I I I i I I I I -20 
Name 
-
9 
Ft. I I I II Ill I II 111111 I II I - 20 
X = fA.ade 
15 
Ft • I I I I I II I II I I I II I I I I I J - 20 
- = Miss 
21 
Ft. I I I II I II II I I I I I I I I II I - - 20 
Name 
-
9 
Ft. I I I I II I I II I I I II ,., I II I - - 20 
X = Made 
15 
Ft • I I I I I I I I I I I I I I I I I I I I I - -- 20 
- = Miss 
21 
Ft • I I I I I I I I I I I I I I I I I I I I J - -20 
40 
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TABLE XI 
INITIAL (POST) STRENGTH TEST 
t-1aximal Press 
Name Bench Press Haximal 
Leg Press 
Name Bench Press 1-"~imal 
Leg Press 
Name Bench Press Maximal 
Leg Press 
APPENDIX B 
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APPENDIX B 
TABLE XII 
RAW DATA GROUP A 
Subject Feet AccuracyU,! ) Press 
Strength ( 1 b s) 
Pre ?ost Diff Pre Post Diff 
sl 9 10 13 ·- 3 Leg 200 260 60 
15 4 4 0 Bench 70 
80 10 
21 1 4 3 
s 6 3 2 9 9 Leg 220 
240 20 
15 6 10 4 Bench 
70 80 10 
21 2 1 -1 
53 9 7 • 11 4 Leg 
220 220 0 
15 4 6 2 Bench 
80 80 0 
21 3 1 -2 
s4 9 9 14 5 Leg 
200 200 0 
15 0 5 5 
Bench 60 60 0 
21 3 4 1 
c 
"'s 9 11 10 -1 
Leg 220 220 0 
15 6 8 2 
Bench 80 80 0 
21 3 5 2 
s 
6 9 8 12 4 
Leg 220 300 80 
15 4 6 2 
Bench 70 90 20 
21 1 3 2 
s -5 Leg 240 260 7 9 14 9 
20 
15 4 13 9 
Bench .70 80 10 
21 2 6 
,., 
s 16 0 Leg 160 200 40 8 9 16 
15 11 9 -2 
Bench 70 70 0 
21 6 2 -4 
9 10.13 11.75 
1.65 Leg 210 238 
28 
- 4.88 7.63 2.75 Bench 71.3 
77.5 6.3 
X 15 
21 2.63 3.25 
.63 
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TABLE XIII 
RAW DATA GROUP B 
Subject Feet Accuracy(# ) · Press 
StrengthClbs) 
Pre Post Diff Pre Post Diff 
s9 9 10 16 ·- 6 Leg 
200 240 40 
15 3 9 6 Bench 
80 80 0 
21 1 1 0 
81o 9 13 13 0 
Leg 200 180 -20 
15 4 13 9 
Bench 70 60 -10 
21 4 4 0 
511 9 7 9 2 
Leg 160 160 0 
15 4 4 0 
Bench 60 60 0 
21 2 4 2 
812 9 8 8 0 
Leg 180 .. .. 200 20 
15 1 2 1 
Bench 60 60 0 
21 1 1 0 
-
813 9 4 -10 6 
Leg 160 140 -20 
15 0 2 2 
Bench 40 60 0 
21 0 0 1 
814 9 5 5 
0 Leg 180 220 4o 
15 5 5 0 
Bench 70 80 10 
21 2 0 -2 
51s 9 1 2 10 
-2 Leg 180 140 -40 
15 11 9 -2 
Bench 60 60 0 
21 2 9 7 
516 9 12 10 
-2 Leg 180 180 0 
15 8 10 2 
Bench 60 70 10 
21 6 4 -2 
-. 
9 8.75 10.13 1. 25 
Leg 180 183 2-5 
- 4.5 6.75 2-25 Bench 63 64 
1. 25 -
X 15 
21 2.25 2.85 .63 
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APPENDIX B 
TABLE XIV 
RAW DATA GROUP C 
Subject Feet Accuracy(#) Press Strength ( lbs) 
Pre Post Diff Pre Post Diff 
511 9 9 12 3 Leg 180 240 60 
15 5 4 - -1 Bench 60 70 10 
21 0 0 0 
S18 9 11 6 -5 Leg 160· 180 20 
15 1 2 1 Bench 60 70 10 
21 1 0 1 
s19 9 9. 9 0 Leg 180 220 40 
15 0 0 0 Bench so 70 20 
21 0 0 0 
s2o 9 10 8 -2 Leg 160 240 80 
15 5 5 0 Bench 70 80 10 
21 0 1· 1 
s21 9 11 9 -2 Leg 240 260 20 
15 4 7 3 Bench 60 80 20 
21 2 3 1 
5 22 9 7 11 4 Leg 260 260 0 
15 8 6 -2 Bench 80 80 0 
21 3 6 3 
5 23 9 9 11 2 Leg 160 180 20 
15 5 6 1 Bench 70 80 10 
21 3 4 1 
5 24 . 9 13 8 -5 Leg 180 20.0 20 
15 8 10 2 Bench 60 60 0 
21 2 3 1 
9 9.88 9.2Ci -.62 Leg 190 223 32.5 - 4.5 5 . • 5 Bench 64 74 10 X 15 
21 1.38 2.13 • 75 
45 
APPENDIX B 
TABLE XV 
RAW DATA GROUP D 
Subject Feet Accuracy(#) Press Strength (1 bs) 
Pre Post Diff Pre Post Diff 
5
2s 9 6 4 - -2 Leg 320 340 
20 
15 1 1 0 Bench 80 90 10 
21 0 · 0 0 
5
26 9 9 7 -2 Leg 220 220 
· o 
15 2 4 2 Bench 60 60 0 
21 -0 0 0 
(' 
~?.7 9 12 12 0 Leg 220 160 -60 
15 7 7 0 Bench 50 50 0 
21 0 1 1 
8
28 9 9 10 1 Leg 220 200 
-20 
15 2 2 0 Bench 70 60 -10 
21 0 0 0 
,.., 
.:..29 9 11 10 -1 - Leg 160 180 20 
15 5 9 4 Bench 70 70 
0 
21 0 1 1 
5
30 9 4 5 1 Leg 240 
180 -60 
15 0 0 0 Bench 50 50 
0 
21 0 0 0 
c:: 160 -31 9 9 14 5 Leg 
180 20 
15 8 9 1 Bench 60 
70 10 
21 2 1 -1 
5
32 9 7 5 -2 
Leg 240 240 0 
15 3 5 2 Bench 70 
60 -10 
21 1 0 -1 
9 8.38 8.38 0 
Leg 223 213 -10 
- 4.63 1.13 Bench 64 64 0 X 15 3.5 
?1 .38 .38 0 
